Lower respiratory tract infection is a common infection and accounts for a greater burden of disease worldwide. It is a great challenge to the clinician and still more, with increasing antimicrobial resistance. Its empirical treatment may vary according to the type of causative organisms. The objective of this study is to identify the pathogenic microorganisms and their antimicrobial susceptibility pattern from sputum sample.
INTRODUCTION
Lower respiratory tract infections (LRTIs) are common infections in the general population, however, older individuals and patients with chronic diseases or compromised immune function are prone to these infections. LRTIs account for a greater burden of disease worldwide than ischaemic heart disease, cancer, malaria or human immunodeficiency virus infection so managing patients with LRTIs is a great challenge to a clinician. 1 Different societies like the British Thoracic Society (BTS) and Infectious Disease Society of America (IDSA) have formulated the main guidelines on managing LRTIs. 2, 3 The identification of pathogenic organisms causing LRTIs is very important for treatment. 3 The most common pathogens isolated from sputum samples are Klebsiella pneumoniae(39.5%) followed by Pseudomonas(25%), Escherichia coli (11.5%), Staphylococci (11.5%) and others (3.8%). 4 In comparison to infections caused by susceptible bacteria, increased morbidity and mortality are associated with infections caused by resistant bacteria. 5, 6 Infections caused by resistant bacteria led to prolonged hospital stays, increased health care costs and in many cases untreatable infections. 7 Thus, this study was conducted to identify the pathogenic microorganisms and their antimicrobial susceptibility pattern from sputum sample.
METHODS
This descriptive cross-sectional study was done at the Department of Microbiology of KIST Medical College and Teaching Hospital. Ethical approval was taken from the institutional review committee of KISTMCTH prior to the study with reference no. 0051/2014/15. It was conducted from February 2015 to January 2016. Laboratory records from Clinical laboratory services of KIST Medical College and Teaching Hospital were reviewed for the period of 2011 July to 2015 June. All the sputum samples submitted for culture and sensitivity from patients presenting in outpatient departments and inpatient departments who were suspected of having LRTIs were included in the study. Contaminants growths were excluded.
Convenient sampling was done and the sample size was calculated using the formula, where, n= required sample size p= prevalence of bacterial isolation (50%) q= 1-p e= margin of error, 3% Z= 1.96 at 95 % CI The calculated minimum sample size was 1068. As convenient sampling was done, the sample size was doubled to 2136, however, the total sample taken was 2318.
In routine clinical laboratory services processing, samples were cultured in five percent blood agar and MacConkey agar and chocolate agar. Inoculation was done with the help of a nichrome wire loop. Blood and MacConkey agar were incubated aerobically at 37 O C for 48 hours. Chocolate agar was incubated at 37 O C in a candle jar. The growth of mixed organisms without any predominant growth of a particular organism was reported as normal flora. The sputum samples yielding significant pathogenic organisms were reported as positive cultures. Bacterial identification was done by colony morphology, gram staining, and standard biochemical tests. 8 Antimicrobial susceptibility test was performed by Kirby-Bauer disc diffusion technique. Different antimicrobial panels were used for different groups of microorganisms and second-line antimicrobials were used only when necessary following the Clinical and Laboratory Standards Institute (CLSI) guidelines. 9 All the data were tabulated in an Excel sheet and analyzed using SPSS version 20.
RESULTS
A total of 2318 sputum culture samples were included for analysis. Out of 2318 samples, 694 (29.93%) sputum samples were reported at 95% confidence interval (737.21-650.79%) as culture positive. Out of the 2318 sputum culture reports analyzed, significant pathogens were not isolated in 1624 samples. Multiple pathogens were obtained from 15 samples.
More than 18 different types of microorganisms were isolated. The most common organism isolated from the sputum sample in this study was Klebsiella species 176 (24.82%). Subsequently other common organisms were Pseudomonas 139 (19.6%), Escherichia coli 110 (15.5%), Acinetobacter 66 (9.3%), Staphylococcus aureus 63 (8.88%), Candida albicans 48 (6.77%), Streptococcus pneumonia 23 (3.24%), Streptococcus pyogenes 20 (2.82%)and others non-albicans (Candida, Citrobacter, Enterococcus, Enterobacter, Proteus, Haemophilus, Nocardia, etc).
Klebsiella was found to be the most common microorganism in all age groups while other microorganisms also followed a similar pattern (Table  1) . None of the antimicrobials had 100% efficacy except vancomycin. However, it was used for gram-positive cocci only. For gram-negative organisms, imipenem had the maximum efficacy of 84.33% against all isolates and 86.9% against the most common organism ( Table   2 ). Out of tested isolates, most of the organisms were found to be sensitive to Amikacin (79.66%), followed by Nitrofurantoin (76.66%) and Gentamicin (70.49%) whereas Ampicillin and Nalidixic acid had efficacy of 16.66% and 22.22% only. 12 The second most common organism Pseudomonas, also an important causative agent for nosocomial infection, was found to be sensitive to Imipenem, Amikacin, Ciprofloxacin, Gentamicin. Cephalosporin group like Cefepime (57.14%), Ceftazidime (53.92%), Cefotaxime (41.17%) were relatively less effective against Pseudomonas. Staphylococcus were highly resistant to Cephazoline (88.88%), Cefotaxime (61.76%), Ceftriaxone (50%), Ceftazidime (100) whereas sensitive to Vancomycin (100%), Amikacin (72.73%), Imipenem(66.67%) and Gentamicin(63.64%). Streptococcus pneumoniae was highly sensitive to most of the antimicrobials used. 100% of isolated Streptococcus pneumoniae were sensitive to Cefotaxime, Ceftazidime, Ceftriaxone, Ofloxacin, Gentamicin. Efficacy of Ciprofloxacin was 95%. In our region, most of the patients have the habit of coming to the hospital only after taking antibiotic and not being cured. This could be one of the reasons behind less number of Streptococcus pneumoniae isolation. Limitations of the study are: this is a retrospective study, only those antimicrobials which were tested were included, all the microorganisms were not tested against all the antimicrobials, only selected antimicrobials were tested during routine tests.
CONCLUSIONS
In case of suspected LRTIs, we have to think a lot to prescribe antimicrobials empirically. Proper diagnosis, identification of causative agents and their antimicrobial susceptibility pattern are important steps towards limiting the irrational use of antimicrobials. This study along with other related studies are sufficient to say that most of the isolated organisms are highly resistant to most of the antimicrobials. The types of bacteria isolated and their antimicrobial susceptibility pattern may be different from place to place and time to time.
